1. An illumination optical apparatus comprising: 
a light supply means for supplying a beam: 
a light-source- image forming means for forming a plu- 
rality of light source images which are substatially 
linearly arranged in at least one line, based on the beam 
from said light supply means; 
an optical integrator having a plurality of lens elements 
for forming a plurality of tight source images, based oa 
the beam from said light-source-image forming means, 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens ele- 
ments having a same refracting power both in the 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 
and 

a first relay optical system disposed between said light- 
source-image forming means and said optical 
integrator, for making a position of the light source 
images formed by said Ught-source-image forming 
means conjugate with a position of the light source 
images formed by said optical integrator 
said light supply means including; 
a ligbl source system for emitting light having a beam 

cross section of substantially square or circle; 
light source changing for forming a plurality of 
light source images, based on the light from said 
light source system; and 
a second relay optical system located between said light 
source changing means and said iight-sourcc-image 
forming means, for making a position of the light 
source images formed by said light source changing 
means conjugate with a position of the light source 
images formed by said iight-sourcc-image forming 
mr,ms, 



2. An illumination optical apparatus according to claim 1, 
wherein said light-source- image forming means is an optical 
integrator having a plurality of lens elements arranged in at 
least one line, said lens elements having a same refracting 
power both in the direction in which said lens elements 
arranged and in the direction perpendicular to the direction 
in which said lens element airanged. 

3. An illumination optical apparatus according to claim 1, 
wherein the ratio of height to width of said optical integrator 
of said light-source-image farming means afoog a plane 
perpendicular to an optical axis of said apparatus is the same 
as the ratio of longitudinal and transverse length of each lens 
element of said optical integrator for forming light source 
images based on beam from $aidUght«source4mage forming 
means. 

4. A method of fabricating a semiconductor device using 
an illumination optical apparatus according to claim 3. said 
method comprising the steps of: 

guiding a light from said illumination apparatus to a mask 
on which a predetermined circuit pattern is formed and 
illuminating the pattern; and 

with moving said mask and photo-sensitive substrate in 
predetermined directions respectively, projecting said 
pattern of the mask on the sensitive substrate. 

5. An iUumination optical apparatus according to claim 1, 
wherein said light source changing means is provided with 
a plurality of lens elements having a rectangular cross 
section. 

6. An illumination optical apparatus according to claim 1, 
wherein said light source changing means is an internal 
reflection type integrator. 

7. A method of fabricating a semiconductor device using 
an illumination optical apparatus according to claim 1, said 
method comprising the steps of: 

guiding a light from said iUumination apparatus to a mask 
on which a predetermined circuit pattern is formed and 
iUiinunating the pattern; and 

with moving said mask and photo-sensitive substrate in 
pretermitted directions respectively, projecting said 
pattern of the mask on the sensitive substrate. 



8. An illumination optical apparatus comprising: 

a light supply means for supplying a beam; 

a light-source-image forming means for forming a plu- 
rality of light source images which are substatLally 
linearly arranged in at least one line, based on the beam 
from said light supply means; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images* based on the beam from said 
light-source-image forming means, said internal reflec- 
tion type integrator having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length; and 

a first relay optical system disposed between said light- 
source-image forming means and said interna] reflec- 
tion type integrator, for making a position of the light 
source images formed by said light-source-image form- 
ing means conjugate with a position of the light source 
images formed by said internal reflection type 
integrator, 

said light supply means including; 
a light source system tor emitting, light having a beam 

cross section of substantially square or circle; 
light source changing means for forming a plurality of 

Ught source images, based on the light from said 

light source system; and 



a second relay optical system located between said light 
source changing means and said tight-source-image 
forming means, for making a position of the light 
source images formed by said light source changing 
means conjugate with a position of the light source 
images formed by said Light-sour ce-image forming 
means. 

9. An illumination optical apparatus according to claim 8. 
wherein said light source changing means is provided with 
a plurality of less elements having a rectangular cross 
section. 

10. An illumination optical apparatus according to claim 
8, wherein said light source changing means is an internal 
reflection type integrator. 

1L A method of fabricating a semiconductor device using 
an illumination optical apparatus according to daim 8, said 
method comprising the steps of: 

guiding a light from said illumination apparatus to a mask 
on which a predetermined circuit pattern is formed and 
Ruminating the patten and 

with moving said mask and photo-sensitive substrate in 
predetermined directions respectively, projecting said 
pattern of me mask on the sensitive substrate. 

12. An illumination optical apparatus comprising: 

a light supply means for supplying a beam; 

a light-source-image forming means for forming a plu- 
rality of light source images which are substatially 
linearly arranged in at least one tine, based on the beam 
from said tight supply means; 

an optical integrator having a plurality of lens dements 
for forming a plurality of light source images, based on 
the beam from said Ught-source-image forming means, 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens de- 
ments having a same refracting power both in the 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 
and 



a relay optical system disposed between said light-source* 
image farming means and said optical integrator, far 
mating a position of the ligit source images formed by 
said lighMource-image forming means conjugate with 
a position of the light source images formed by said 
optical integrator, 

said light supply means comprising: 
a collector minor having an ellipsoidal surface of 
revolution; 

a light source located at one focal point of said ellip- 
soidal surface of revolution so that light emitted 
therefrom is reflected and collected by said collector 
minor; and 

a collimator lens for converting light collected by said 
collector mirror into substantially parallel beams. 

13. An fllamiMtioD optical apparatus composing; 

a light supply means for supplying a beam; 

a iight-source-image forming means for forming a plu- 
rality of light source images which are substatially 
linearly arranged in at least one line, based on the beam 
from said light supply mean*; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images, based on the beam from said 
light-soiffce-image forming means, said internal reflec- 
tion type integrator having a rectangular cross section, 



two sides adjacent to each other of said rectangular 
cross section being ^fferent in length; and 
a relay optical system disposed between said light* source- 
image forming means and said internal reflection type 
integrator, for making a position of the light source 
images formed by said Ught-source-iniage forming 
means conjugate with a position of the light source 
images formed by said internal reflection type 
integrator, wherein said light supply means comprising: 
a collector mirror having an ellipsoidal surface of 
revolution; 

a light source located at one focal point of said ellip- 
soidal surface of revolution so that light emitted 
therefrom is reflected and collected by said collector 
minor; and 

a collimator lens for converting light collected by said 
collector minor into substantially parallel beams* 

14. An illumination optical apparatus comprising; 

a light supply means for supplying a beam; 

a light-source-image forming means for forming a plu- 
rality of light source images which are substatially 
Unealy arranged in at least one line, based on the beam 
from said light supply means; 

an optical integrator having a plurality of lens dements 
for forming a plurality of light source images, based on 
the beam from said lighl-soorce-image forming 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens de- 
ments having a same refracting power both in die 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 
and 

a relay optical system disposed between said light-source- 
image forming means and said optical integrator, for 
making a position of the light source images formed by 
said light-source-image forming means conjugate with 
a position of the light source images formed by said 
optical integrator, 
said light supply means comprising: 
a collector mirror having an ellipsoidal surface of 

revolution; and 
a light source located at a first focal point of said 
dlipsddal surface of revolution so that light emitted 
therefrom is reflected and collected by said collector 



15. An illumination optical apparatus comprising; 

a light supply means for supplying a beam; 

a light-source-image forming means for f cooing a plu- 
rality of light source images which arc substantially 
linealy arranged iD at least one tine, based on the beam 
from said light supply means; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images, based on the be^m from said 
light-source-image forming means, said internal reflec- 
tion type integrator having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length; and 

a relay optical system disposed between said light-sourcc- 
image forming means and said internal reflection type 
integrator, for making a position of the light source 
images formed by said light-source-image forming 
means conjugate with a position of the light source 
images formed by said internal reflection type 
integrator, 



said light supply means comprising: 
a collector mirror having an ellipsoidal surface of 

revolution; and 
a light source located at a first focal point of said 

ellipsoidal surface of revolution so that light emitted 

therefrom is reflected and collected by said collector 

mirror. 

16. A scanning exposure apparatus comprising: 
a light supply means for supplying a beam; 
a light-source-image forming means for forming a plu- 
rality of light source images which are substatiaUy 
linerty arranged in at least one line, based on the beam 
from said light supply means; 

an optical integrator having a plurality of leos elements 
for forming a plurality of light source images, based on 
the beam from said light-source-image forming means, 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens de- 
ments having a same refracting power both in the 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 

a first relay optical system disposed between said light- 
source-image forming means and said optical 
integrator, for making a position of the light source 
images formed by said light-source-image farming 
means conjugate with a position of the light source 
images formed by said optical integrator; 

a condenser optical system for condensing the beam from 
said optical integrator to illuminate a surface of a 
reticle; 

a reticle stage for moving said reticle in a direction 
parallel to said surface of reticle; 

a wafer stage for carrying a wafer on which integrated 
circuits are to be formed, and moving said wafer in a 
direction parallel to a surface of said wafer, and 

a projection optical system disposed between said reticle 
and said wafer, for making a position at which said 
reticle is located conjugate with a position at which said 
wafer is located, 



said light supply means including; 

a light source system for emitting light having a beam 
cross section of substantially square or circle; 

light source changing means for forming a plurality of 
light source images, based on the light from said 
tight source system; and 

a second relay optical system located between said light 
source changing means and said tight-source-image 
forming means, for mating a position of the light 
source images formed by said light source changing 
means conjugate with a position of the light source 
images formed by said light-source-image forming 
means. 

17. A scanning exposure apparatus according to claim 16, 
wherein said reticle stage moves said reticle in a direction 
perpendicular to an optical axis of said apparatus and along 
a short side of a rectangular configuration of each lens 
element of said optical integrator, and said wafer stage 
moves said wafer in a direction perpendicular to an optical 
axis of said apparatus and along a short side of a rectangular 
sectional configuration of each lens element of said optical 
integrator: 

18. A method of fabricating a semiconductor device using 
a scanning exposure apparatus according to claim 17, said 
method comprising the steps of : 

guiding a light from said condenser optical system to a 
said reticle and illuminating said reticle; and 



with moving said reticle stage and said wafer stage in 
predetermined directions respectively, projecting a pat- 
tern of said reticle on said wafer to perform the expo- 
sure. 

19. A scanning exposure apparatus according to claim 16, 
whereto said light-source-image forming means com- 
prises an optical integrator having a plurality of lens 
elements arranged in at least one line. 

20. A scanning exposure apparatus according to claim 19, 
wherein the ratio of height to width of said optical 

integrator of said light-source-image forming means 
along a plane perpendicular to an optical axis of said 
optical integrator is proportional to the ratio of longi- 
tudinal and transverse length of each lens element of 
said optical integrator for forming light source images 
based on the beam from said light-source-image form- 
ing means, 

21. A scanning exposure apparatus according to claim 20, 
wherein said reticle stage moves said reticle in a direction 

perpendicular to an optical axis of said apparatus and 
along a short side of a rectangular configuration of each 
leas dement of said optical integrator, and said wafer 
stage moves said wafer in a direction perpendicular to 
an optical axis of said apparatus and along a short side 
of a rectangular sectional configuration of each lens 
element of said optical integrator, 

22. A method of fabricating a semiconductor device using 
a scanning exposure apparatus according to claim 20. said 
method comprising the steps of: 

guiding a light from said condenser optical system to a 
said reticle and illuminating said reticle; and 

with moving said reticle stage and said wafer stage in 
predetermined directions respectively, projecting a pat- 
tern of said reticle on said wafer to perform die expo- 
sure. 



23. A scanning exposure apparatus co mpri sing; 

a light supply means for supplying a beam; 

a light-source-image farming means for forming a plu- 
rality of light source images which are substatialfy and 
linearly arranged in at least one line, based on the beam 
from said light supply means; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images, based on the beam from said 
light-source-image forming means, said internal reflec- 
tion type integrator having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length; 

a relay optical system disposed between said light-source- 
image forming means and said internal reflection type 
integrator, for making a position of the light source 
images farmed by said hght-source-image forming 
means conjugate with a position of the light source 
images formed by said internal reflection type integra- 
tor; 

a condenser optical system for condensing the beam from 
said internal reflection type integrator to qittmin^ a 
surface of a reticle; 

a reticle stage for moving said reticle in a direction 

parallel to said surface of reticle; 
a wafer stage for carrying a wafer on which integrated 

circuits are to be formeo\ and moving said wafer in a 

direction parallel to a surface of said wafer; and 
a projection optical system disposed between said reticle 

and said wafer, for making a position at which said 



reticle is located conjugate with a position at which said 
k wafer is located, 
said light supply means including; 

a light source system for emitting light having a beam 
cross section of substantially square or circle; 

light source changing means for forming a plurality of 
light source images, based on the light from said 
light source system; and 

a second relay optical system located between said light 
source changing means and said light-source-image 
forming means, for making a position of the light 
source images formed by said light source rhang jng 
means conjugate with a position of the light source 
images formed by said light-source-image forming 
means. 

24. An illumination optical apparatus comprising: 
a light supply means for supplying a beam; 

a light-source-image forming means for forming a plu- 
rality of light source images in a substantially linear 
arrangement, based on the beam from said light supply 
means; 

an optical integrator having a plurality of lens elements 
for forming a plurality of light source images, based on 
the beam from said light-source-image forming means, 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens ele- 
ments haying a same refracting power both in the 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 
and 

a relay optical system disposed between said light-source- 
image forming means and said optical integrator, for 
making a position of me light source images formed by 
said light-sooTce-image forming means conjugate with 
a position of the light source images formed by said 
optical integrator. 

25. An flluimnation optical apparatus according to daim 
24. wherein said light-scurce-image forming means is an 
optical integrator having a plurality of lens elements 
arranged in at least one line, said lens elements having a 
same refracting power both in the direction in which said 
lens elements arranged and in the direction perpendicular to 
the direction in winch said lens elements arranged. 



26. An fllumination optical apparatus according to daim 
25, wherein the ratio of height to width of said optical 
integrator of saidlight-sourct-image forming means along a 
plane perpendicular to ao optical axis of said apparatus is the 
same as the ratio of longitudinal and transverse length of 
each lens element of said optical integrator for forming light 
source images based on the beam from said light-source- 
image forming means, 

27. An flliimination optical apparatus according to daim 
24. former comprising: a conversion member for converting 
plural light-source-images fanned by said optical integrator 
into a light-source-image having a ring shape or a light- 
souxce-image of which center is shifted from an optical axis 
of optical system of said illumination optical apparatus. 

28. A method of fabricating a semiconductor device using 
an ilhrnri nation optical apparatus according to claim 24, said 
method comprising the steps of: 

guiding a light from said illumination apparatus to a mask 
o tt which a predetermined circuit pattern is fanned and 
illuminating the pattern; and 

with moving said mask and photo-sensitive substrate in 
predetermined directions respectively, projecting said 
pattern of the mask on the sensitive substrate. 



29. Ajj illumination optical apparatus comprising: 
a light supply means far supplying a beam; 

a light-source-image forming means for forming a plu- 
rality of light source images in a substantially linear 
arrangement, based on the beam from said light supply 
means; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images, based on tbe beam from said 
light-source-image forming means, said interna] reflec- 
tion type integrator having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length; and 

a relay optical system disposed between said light-source* 
image forming means and said internal reflection type 
integrator, for making a position of the light source 
images formed by said light-source-image forming 
means conjugate with a position of the light source 
images formed by said internal reflection type integra* 
tor. 

30. An illumination optical apparatus according to claim 
29 t wherein said Ught-source-iniage forming means is an 
optical integrator having a plurality of lens elements 
arranged in at least one line, said lens elements having a 
same refracting power bom in the direction in which said 
leas elements arranged and in the direction perpendicular to 
the direction in which said lens elements arranged. 

31 An Summation optical apparatus according to claim 
29. former comprising: a conversion member for converting 
pineal light- source-images formed by said optical integrator 
into a light-source-image having a ring shape or a light- 
socrce-imago of which center is shifted from an optical axis 
of optical system of said illumination optical apparatus. 

3Z A method of fabricating a sem conductor device using 
aa iQntnination optical apparatus according to 29, said 
method comprising the steps of: 
guiding a light from said iflumwation apparatus to a mask 
on which a predetermined circuit pattern is formed and 
illuminating the pattern; and 
with moving said mask and photc-sensitive substrate in 
predetermined directions respectively, projecting said 
pattern of the mask on the sensitive substrate. 



33. A scanning exposure apparatus comprising: 
a light supply means for supplying a beam; 
a iigbt-source-image forming means for footing a pm- 
rality of light source images in a substantially linear 
aaaagemeot, based on the beam from said light supply 
means; 

an optical integrator having a plurality of lens elements 
ftr toning a plurality of light source images, based on 
the beam from said hght-source-iinagc forming means, 
said lens elements having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length, said lens ele- 
ments having a same refracting power bom in the 
direction of the longer side of the rectangular cross 
section and in the direction of the shorter side thereof; 

a relay optical system disposed between said Iight-sourcc- 
image forming means and said optical integrator, fox 
making a position of the light source images farmed by 
said Hght*source~image forming means conjugate with 
a position of the light source images formed by said 
optical integrator; 

a condenser optical system for condensing the beam from 
said optical integrator to illuminate a surface of a 
reticle; 



a reticle stage for moving said reticle in a direction 
parallel to said surface of reticle; 

a wafer stage for carrying a wafer on which integrated 
circuits are to be formed, and moving said wafer in a 
direction parallel to a surface of said wafer, and 

a projection optical system disposed between said reticle 
and said wafer, for making a position at which said 
reticle is located conjugate with a position at which said 
wafer is located. 

34. A scanning exposure apparatus according to claim 33, 
wherein said reticle stage moves said reticle in a direction 
perpendicular to an optical axis of said apparatus and along 
a short side of a rectangular configuration of each lens 
element of said optical integrator* and said wafer stage 
moves said wafer in a direction perpendicular to an optical 
axis of said apparatus and along a short side of a rectangular 
sectional configuration of each lens element of said optical 
integrator. 

35. A scanning exposure apparatus according to claim 33, 
* wherein said light-sourcc-image forming means comprises 

an optical integrator having a plurality of lens elements 
arranged in at least one line. 

36. A scanning exposure apparatus according to claim 34, 
wherein the ratio of height to width of said optical integrator 
of said Ught*source-image forming means along a plane 
perpendicular to an optical axis of said optical integrator is 
proportional to the ratio of longitudinal and transverse 
length of each lens element of said optical integrates for 
fanning light source images based on the beam from said 
Ught-sourcc-image forming means. 

37. A scanning exposure apparatus according to claim 36, 
wherein said reticle stage moves said reticle in a direction 
perpendicular to an optical axis of said apparatus and along 
a short side of a rectangular configuration of each lens 
element of said optical integrator, and said wafer stage 
moves said wafer in a direction perpendicular to an optical 
axis of said apparatus and along a short side of a rectangular 
sectional configuration of each lens element of said optical 
integrator. 



38. A method of fabricating a semiconductor device using 
a scanning exposure apparatus according to claim 37, said 
method comprising the steps of: 

guiding a light from said condenser optical system to said 
reticle to illuminate said reticle; and 

with moving said reticle and said wafer stage in prede- 
termined directions respectively, projecting a pattern of 
the reticle on said wafer to perform the exposure. 

39. An illumination optical apparatus according to daim 
33, further comprising: a conversion member for converting 
plural light-source-images formed by said optical integrator 
into a light-source-image having a ring shape or a light- 



source-image of which center is shifted from an optical axis 
of optical system of said illumination optical apparatus. 

40. A method of fabricating a semiconductor device using 
a scanning exposure apparatus according to claim 33* said 
method comprising the steps of: 

guiding a light from said condenser optical system to said 
reticle to illuminate said reticle; and 

with moving said reticle stage and said wafer stage in 
predetermined directions respectively, projecting a pat- 
tern of said reticle on said wafer to perform the expo- 
sure, 

4L A scanning exposure apparatus corapising: 
a light supply means for supplying a beam; 
a light-source-image forming means for forming a plu- 
rality of light source images in a substantially linear 
arrangement based on the beam from said light supply 
means; 

an internal reflection type integrator having two reflection 
planes parallel to each other for forming a plurality of 
light source images, based on the beam from said 
light-source-image forming means, said internal reflec- 
tion type integrator having a rectangular cross section, 
two sides adjacent to each other of said rectangular 
cross section being different in length; 

a relay optical system disposed between said light-souroo- 
iffiage fonning means and said internal reflection type 
integrator, for making a position of the light source 
images formed by said E^t-souree-koage fenmng 
means conjugate with a position of the light source 
images formed by said internal reflection type integra- 
tor; 

a condenser optical system for condensing the beam from 
said internal reflection type integrator to illuminate a 
surface of a reticle 

t reticle stage for moving said reticle in a direction 
parallel to said surface of reticle; 

a wafer stage for carrying a wafer on which integrated 
OTCuits are to be formed, and moving said wafer in a 
direction parallel to a surface of said wafer; and 

a projection optical system disposed between said reticle 
and said wafer, for making a position at which said 
reticle is located conjugate with a position at which said 
wafer is located 



41 An illumicaiion optical apparatus according to claim 
41, itartfcer coi^pisiog! a conversion member fat converting 
plural light- source4magc3 formed by said optical integrator 
into a l^^ource-irojige having a ring shape or a light- 
so*irce*tmage of which center is shifted from an optical axis 
of optical system of said illumination optical apparatus. 

43. (Amended) A scanning exposure; a p paratus comprisin g. 

an illumination o ptical system, a n optical axis of said illumination optical 
system being substantially p erpendicular to a rectangular area o n , a , p red cxer mined c on 
which a mask is arranged, said illumination optical syst em comprising an i nternal reflection 
tvpe iRte grfllQX,,with.g,ri...epl... p ! bne having a shape substantially eq ual to that of said 
rectangular area on said predetermin es ! plane, and sa id illumination o ptical system 
illuminating said rectangular area with an ill umination beam, and 

a movable member arranged: to. relativel y move sa id mask with ...i;^.[?cci,to said 
slit area on said predetermined ..plans ..during ^cannin^ ofj iaid illumination beam on a substrate 

th-. TOigfa.s a.rd.M pos ition "on or near said predetermined plane. 



44, An apparatus according to claim 43, further comprising a stop member 
arranged between said internal reflection type integrator and said predetermine d plane 
and arranged to limit said illumination beam In said illumination optical system, 

45, An apparatus according to claim 44, wherein said stop member is 
substantially arranged on a pupil plane of said illumi nation optical system . 

46, An apparatus according to claim 44. wherein said internal reflection 
type integrator is arr&o&ed^o that said e^it planc substantially conjugates with a 
surface of said mask, 

47, An apparatus according to claim 46, further comprising : 

a proj ection optical system arranged between said predetermined plane 
md said substrate, a plurality of light, source images formed by said iniemal re flection 
type integrator being ..substantially formed onjL pupil plane of said projection optical 

48, An apparatus according to claim 47, timber comprising: 

another movable member arranged in a position on or near an imaging 
plane of said projection optical system and movable independently of sai d mo vable 
member, said another movable member holding said substrate. 

49, An apparatus according to claim 43, further comprising an optical 
device arranged on said optical axis in said illumination optic3l..^yilein^..said optical 
device changing., an intensity distribution of said illumination beam on a pupi l plane of 
said illumination optical system. 

50, An ...apparatus ac cording to claim 49. wherein said optical .. .dev. ice scLcciiyely 
forms a first intensity distribution h aving a decreased intensity portion o n said opti cal axis, 
the intensity of which is low er than an intensity of a portion located outer thereof on said 
o ptical axis, and a second intensity distribution having an. increased inte nsity porli(n),un.,Muj 
optical axis, the in.t^iitY...QX..wbi.cJ :t is higher than an intensity of a ponton .. located out er 
thereof on said optical axis. 



51. An apparatus according to claim 43, further comprising : 

an optical integrator arranged at a position beyond an incident plane of 
said internal reflection type integrator;, aad 

a relay optical system arranged between said internal reflection type 
integrator .and said optical integrator. 

52. . An apparatus according to claim 51, wherein said optical integrator has 
a cross sectional shape different from that of said internal reflection type integrator . 

$2^ An-apftarat4j&-accQrdi#Moxlaim ^ reflection 

ty pe integrator comprises a glass rod, 

54, (Twice Amended) A ^canning exROiu^_a p parptus ^oniprjsieK: 

an illum ination optical system arranged to illuminate a slit area on a 

predetermined plane on which a mask is arranged, with an illumination beam , an optical axis 

of said illumination optical system being substantially perpendicular to said slit area, and said 

illumination optical s ystem .eompri.Sj.inK a .fly-e-ye.t vncjntegiator having a plurality of optica] 

elements each of vyhich has a cross sectional shape that \s substantially e qual to said slit area 

on said predetermined plane and m optical device which changes an intensity distribution of 

said illumination beam on a pupil plane of said illumination optical system; and 

a movable member arranged to relat ively m ove said ma sk Mth_r^i^t_to__5aitl 

slit area on said predetermined plane during scanning exposure on a substrate with said 

illumination bean) through said mask, and t o hold sa i d mask at a position on or near said 

predetermined plane. 

55. An apparatus accordin g to claim 54 . v yherein said slit a rea has a 
substantially rectangular shape and said movable member moves in a direction 
- substantially perpendicular to a longitudinal direction of said slit are a. 



56, (Amended) An apparatus according to claim 55, wherein said optical device 
comprises a , slgprnembcr arranged between said fly-eve type* integrator and said 
predetermined plane andj^ranged to limit said iUuminaMon beam in said illumination optica) 
system, 

57, (Amended) An app aratus according to claim 56, wh erein said stop member is 
substantially arranged on said pupil plane of said ilhimination optical system, 

58, (Amended) An apparatus according to claim 57. wherein said stop membe r 
comprises a plurality of aperture stopj among ihem, and said 
inienstty distribution of said illumina tion beam on said pupil plane is changeable. 

Sgj, (Amended) An apparatus accordingio claim 58, wherein said fly- eye typ e 
integrator is arranged so that an incident plane of said fly-eve type integrator substaniially 
coniuRiiciL ^h^ of said mask and o ne of said a perture stops is arrange d adjacent ua 

an exit plane of said fly-eve type in t egrator. 

60, (Amended) An apparatus accor ding to claim 59. further comprisi ng 

an projection optical system arranged be tween said predetermined pi^oe and 
. SiydJufaJSiiaie,, a, p u pil plane o f said prffj ec t i on opt ica 1 syste m su b stanti al I y conjugating with 
said exit plane of said fly-eye type integrator. 

An apparatus according to claim 60, further comprising: 

another movable member arranged in a position on or near an imaging 

plane of said oroieciioa optical system, and movable independently of said movable 

member, said another movable member holding said substrate, 

62, ftn apparatus according to claim 61 . further comprising: 

an optical integrator arranged at a position beyond said incident plane 
of said flv -eve type integrator; and 

a relay optical .system arranged between said fly-eye type integrator 
and said o rni^Hn je grator. 

63, An apparatus according to claim 62, wherein said optical integrator has 
an external form substantially equal to a cross section shape of said flv-eve type 
integrator. 



64 (Amended) A scanning ex posure ap paratus comprising: 

an illumination optical system arranged 10 illuminate a slit area on a 
predetermined plane on which a mask is arranged, with an illumination beam, an optical axis 
of said illumination optical system being substantially perpendicular to said slit area on said 
predetermined plane, and s ai d illumination optical system comprising an optica) integrator 
arranged on said optical axis, which forms a plurality of light source jma^ is j.n..whkh.i.he.. 
number of light source images arranged in a first direction cor res ponding to a lon gitudinal 
direction of said slit area is . different from a number of light sourc e images arranged in a 
second direction crossing said first direction; and 

a movable member arranged to relatively move said mask v/itiiTcsivjci to ..said 
slit area on said predetermin ed: plane during scanning ol m. ' it LL'u mi naii on beam on a substrate 
through said mask,, and to told laid mask at a p osition on or near said predetermined plane 



65, An apparatus according to claim 64, wherein said slit area has a 
substantially immmM $h^>c and said movable member moves in a direction 
substantially perpendicular to a longitudinal, direction of said slit area. 

Mi Aii apparatus according to claim 65, wherein said optical integrator 
£omnrig<^..Jfl.V»eV g type integrators each of which has a plurality of optica) elements 
tevima^cra^ is substantially equal to said slit area. 

67. An apparatus according to claim 66, further comprising: 

a projection optical system arranged between said predetermined plane 

and said substrate, said plurality of light source images being substantially formed on 
a pupil plane of said projection .. optical system. 

6g : An apparatus according to claim 67...iurther..comprisinR: 

' another movable memb er arranged at a position on or near an imaging 
plane of said projection optical system, and movable independently of said movable 
member, said another movable member holding said substrate. 

6£. An apparatus according to claim 64. further comprising: 

a second optical integrator arranged at a position beyond an incident 
plane of said optical integrator; and 

a relav optical system arranged between said optical integrator and said 
second optical integrator. 

7£L An apparatus according to claim 69, wherein said second optical 
integrator has an external form different from an external form of said optical 

ZL An apparatus according to claim 70, wherein said optical integrator and 
said second optical integrator are fly-eye type integrators each of which has a plurality 
of optical elements, and each of said optical elements of said second optical integrator 
has a cross seaional shap^ a cross sectional shape of said optical 

integrator. 



/ 



72. Aji apparatus according to claim 71. wherein each of said optical 
elements of said optical integrator has a cross sectional shape: substantially equal to 
said slit; area and said second optical integrator has an external form substantially 

€^u,ri„lfi..the.cm8$ sectional. $hanc of each of said optical elements of said optical 
integrator. 

73. An apparatus according io claim 69, further comprisin g: 

a third optical integrator arranged at a position beyond an incident 
plane of iiiH ^^rm ^ m lP^nd 

a second relay optical system arranged 'between said second and thi rd 
Qptical.ixite.gratQrs. 

74. An app aratus according to claim 64, furthe r •comprising: 

an opticaldsvice arranged on said optical axis in said illumination 
optical system, said optical device changing the intensity distribution of said 
illnminat ion beam on a pupil plane of said illumination opt ical system . 
75. An apparatus according to claim 74. wherein said optical, device forms an 

intensity distribution having a decreased intensity portion on said optical axis, the intensity oi 

which is lower than an intensity of a portion located outer thereof on said optica! axis. 
76. (Amended) A scanning exposure method comprising the steps cl 

illuminating a rectangular area on a predetermined plane on which a mask \§ 
arranged with an illumination beam emerging from an internal reflect ion type jnteRnuor. an 
exit plane of said internal reflection type intcura<o r_h T ayjjig_a sjjaps. aub^ruialiy equ<tl jo a 
shape of said rectan gular area on said , pr edetenx iuj<^;ilMic;jnul 

relatively movin g said mask and a substrate w ith respect to said illumination 
beam, respectively, to perform scanning exposure of said substrate w ith said illumination 
beam through said mask. 



TL (Twice Amended) A. device manufacturing method comp rising a Mep_of 
transferrins a device pastern onto a work piece, wherein said transferring step comprises: 

illuminating a rectangular area on a predetermined plane on w h ich a mask .is. 
arranged with an illumination beam emerging from an internal refl ection type integrator, an 
exit plane of said i nternal r eflection type integrator h aving a shape subs] ant ial ly ecyjaj to a 
shape of said rectangular area on said predetermined plane; and 

relatively moving said mask and said work piece with respect to said 

illumination beam, respectively, to perform scanning exposure of .saitj^woi k .. piece w i th sa id 

illumination beam through said mask, 

78, (Twice Amended) A scanning exposure method comprising the seeps of: 

illuminating a ...slit area on a predetermined plane on which a mask is arranged 
with an illumination beam emerging from a fly-eye type integrator having a plurality o f 
opti cal elements each of which lias a cross sectio nal shape substantially equal so a shape of 
said slit area on said predetermined plane; 

chan ging an intens it y distribution of said illumination beam on a pupil plane of 
anjljurtiination optical system that includes said fly-eye type. integrator;, and 

relatively moving said mask and a substrate with respe ct to s aid illumination 

beam, respective ly, to perform scanning ex posurc_o f said substrate wMi said illumination 

beam through said mask, 

79 A method according to claim 78, wherein said slit area has a 
substantially rectangular shape and said mask is moved in a direction substantially 
perpendicular to the longitudinal direction of said slit area during sa id sca n nin g 
exposure. 



SO. (Three Times Amended) A.<teYisg ma mfadu ring method comprisin g a step of 
transferring a device pattern onto a work piece, wherein said transferring step comprises: 
^ illuminating a slit area on a predetermined plane on which a mask is arranged 

with an illumination beam emerging from a fly-eve type integrator having a plurality of 
o ptical elements eac h of which„bao cross,, sect ion al shape subs tantially equal to a shape of 
said slit area on said predetermined plane: 

changing an intensi ty distribution of ^^i<LLljMPjLinj!JjQ n be am on a pupil plane of 
an illumination optical system that includes said fly-cyc type integrator; and 

relatively moving said mask and said work piece with res pect to said 

illumination beam, respectively, tq perform scan nin g exposure of said work piece with sa id 

illumination beam through said mask. 

Mi A scanning: exposure method comprising t he steps of: 

illuminatin g a slit area on a predetermined plane on which a mask is 
arranged with an illumination beam emerging ftom m optical integrator, said optical 
integrator forming a plurality of light source images, in w hich the number of light 
source images arranged in a first direction corresponding to a longitudinal direction of 
said slit area is different from a .nu mber of light source images arranged m a second 
direction crossing said First direction; and 

.relatively moving said mask and a substrate with respect to said 
illumination beamu respectively, to perform scanning exposure of said substrate with 
$aid illumination beam thro ugh said mask. 

82, A method according to claim 8K wherein said slit area has a 
substantially rectangular shape and said mask is moved in a direction substantially 
perpendicular to the longitudinal direction of said slit area during said scanning 
\ exposure. 



83. (Amended) A device manufacturing method c omprising a step ohransfeiring a 
device pattern onto a vyork_ pje.ee, whe rei n said iran&feriinj» step com pris es- 
illuminating a slit area on a predete rmined plan e on which a mask is arranged 

with an illumination beam emerging from an .optical integrator, said optical integrator forming a 
plurality of liftht source imaues, in which the number of light source images arranged in a first 
direction corresponding to a longitudinal direction of sa id slit area is different from a n umber of 
light source images arranged in a second direction crossing said first direction; and 

relatively movin g said mask and said work piece with r espect to said illumin ation 
beam, respectively, to perform scanning e xposure of said work piece wit h said illumination 

beam through said mask. 

84. (Amended) A scanning exposure apparatus comprising ; 

an illumination optical syste m., an optical axis of said ill umin ation optical s ystem 
bcinu substantially perpendicular to a slit area on a predetermined p lane, sai d illum ination 
optical system comprising an internal reflection type integrator on said optical axis and an 
optical device which changes an intensity distribution of an il lumination beam on a pupil plane 
of said illumination optica! system, and said illumination optical system illuminating said sin 
area with said illumination beam; and 

a movable member arranged to relatively move a mask with res pect to said slit 
area during scaiwingjaxposure on a substrate with said illumination beam through said mask, 
and hold said mask at a position on or near said predetermined plane, 

85. (Amended) An apparatus according to claim wherein s aid optical devi ce 
forms different intensity distribut i ons of said illumination beam on said pupil plane of said 
illumination optical system, 



86. An apparatus according to claim 83+ wherein said op tical device .selectively 
forms a first intensity distribution having a decreased intensity portion on said optical axis, 
the intensity of which is lower than an intensity of a portion located outer thereof on said 
optical axis, and a second intensity distribut ion: having an increased intensity "portion on said 
optical axis, the intensity of which is higher than an intensity of a portion located outer 
thereof on said optical axis. 



87. An apparatus according to claim 84, wherein the pupil plane has a center area 
and an outer area around the center area, and said optical device makes an intensity 
distribution increase in the outer area, in comparison with the intensity distribution in the 
center area of said nuni t plane 

8S, An apparatus according to claim 84. wherein said opt ic al device m a kes an 
in t^nsit^^ di st ri _b_a f ion increase in a plurality of areas which are eccentric to said optical axis. 

89. An apparatus according to claim 84, further comprising; 

another optical integrator different from said internal reflection type integrator, 
said another optical integrator arranged within said ill umination o pjj cajjiy stem , 

90. An apparatus acco rding to claim 89, wh erei n said another optica! integrator 
compr ises one of an internal reflection ty pe integrator and a fly-eye type integrator. 

91 . An apparatus according to claim 84, further comp rising: 

a projection optical gv stcm h aving a pupil plan e which substantially 
conjugates with an incident plane of said intern al .. reflection typ e .integrator. 
92 An apparatus according to claim 9L further coinpnsm:^: 

another movable member arranged in a position on o r near an ..ima ging plane 
»f saidprtyecu ai *d movable independently relative to said movable 

member, said another movable mem ber. holding said substrate. 
93. A scanning exposure apparatus compri sing: 

an illumination optical system, an optical aAj^QL^id_iJ [urn hi a t ictiL. oi^u ca I 
system being substantially perpendicular to a slit area on a p redetermin ed plane, said 
illumination optical system having a pupil plane including a center area and an outer area 
around the center area, said illumination optical system comprisin g a first o ptical inte grator 
on said optical axis and an optical device which makes an im ensjiy^ increase h ; 



the o ulcr area, in comparison with an intensity distribution in the center area of said pupii 
plane, and said illumination optical system illuminating said slit area with an illuminatio n 
beam: and 

a moveable member arranged to relatively move a mask with respect to said slit area 
during scanning exposure on a substrate with said illuminati on beam th roug h said mask, and 
hold said mask at a posilinnjin or near said predetermined plane. 

94. An apparatus according, to claim 93. whe re in said op tical device makes the 
intensity distribution increas e in a pl urality of areas which are eccentric to said optic al axis. 

95. An apparatus according to cla im 94, wherein said optical device is mounted so 
as to be ..able to be inserted into or removed from an optical path of said illumination optica! 
system. 

96. An apparatus according to claim 93. wherein satd hist optica l integrator 
comprises an interna! re flection type integrator having an exit plane with a shape substantiall y 
equal to said slit area. 

97. An apparatus according to claim 96, wherein said optical device is 
substantially arran ged .pnjsauj jrujri 1 r>la[iie of s aid illuminai i on optical system between said 
first optical integrator and said predetermined p lane. 

98. An apparatus according to claim 93. wherein said fi rst optical in tegrator 
com prises a fly-eye type Integrator having a plur ality of optical elements each of which has. a 
cross sectional shape substantially equal to said sin area. 

99. An. apparatus according t o cla i m 98. wherein said optical device is arranged 
adjacent to said first optical integrator. 



1Q(K An apparatus according to claim 93. further comprising: 

a second optical integrator different from $frid first optical integrato r, sa id 
second optical imearaloc arranged within said illumination optic al svstcm. 

IQjL An apparatus according to claim 100. wherein .said secon d o ptical integrator 
comprises one of an internal reflection type integrator and a fly-eve type integrator 

102. An apparatus according to claim 1 0Q, wherein one of said first and second 
optical integ rators is an internal reflection type integrator and th e other is a fly-eve type 
integrator. 

103. An appar atus according to claim 9 3. further comprising; 

a projection optical system having a pupil plane which substantially 
conjugates with one of an incident plane and an exit pla ne of said first optical integrator. 

104. An. apparatus according to claim 1 03 1 furl her comprisjiuL,. 

another movable member arranged in a posi tion on or near an imagine pla ne 
of said projection optical system and movable independe nt^ 



